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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1. (Withdrawn) A method for preparing a fluorescent dye-labeled biological 
agent, said method comprising contacting an unlabeled biological agent with a fluorescent dye- 
fused lactone derivative under conditions sufficient to covalently attach the fluorescent dye to 
said biological agent and form a fluorescent dye-labeled biological agent. 

2. (Original) A method for preparing a fluorescent dye-labeled 
phosphoramidite reagent, said method comprising: 

(a) contacting a fluorescent dye-fused lactone derivative with a linking group 
component to form an intermediate fluorescent dye-labeled linking group; and 

(b) contacting said intermediate fluorescent dye-labeled linking group with a 
phosphoramidite moiety under conditions sufficient to covalently attach the phosphoramidite 
moiety to said fluorescent dye-labeled linking group and form said fluorescent dye-labeled 
phosphoramidite reagent. 

3. (Currently amended) A method in accordance with claim 2, wherein said 
fluorescent dye-fused lactone derivative has a formula selected from the group consisting of: 




r 1 ' R 5 R 6 




r 1 ' R 3 R b 
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R 4 R 1 




VII 
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IX 

wherein 

A 1 represents O or N-Z in which Z is H or (C i-G Qalkvl. or is optionally combined with 
R 2 or R 4 to form a 5- or 6-membered ring or is combined with each of R 2 and R 4 
to form two fused 6-membered rings; or is optionally combined with and adjacent 
X° to form a 5- or 6-membered ring or is combined with two adjacent X° to form 
two fused 6-membered rings; 

R 1 '. R 1 , R 2 . R 3 and R 4 are each independently selected from K halogen, cvano, CF^ (Ci- 
Cgtelkvl. (Ci -C ^alkvlthio. (C i-C ^alkoxv. arvl and heteroarvl: 

R 5 . R 6 . R 7 . R 8 and R 9 are each independently selected from H. (C j-C gtalkvl. arvl. 
heteroarvl. arvl(C i-G i)alkvl and heteroarvKCi-C^alkvl: wherein the alkvl 
portions of any of X°. R 1 and R 1 through R 9 are optionally substituted with 
halogen, carboxv. sulfo, amino, mono- or dialkylamino, alkoxv. cyano, haloacetyl 
or hydroxy, and the alky! portions of the substituents have from 1 to 6 carbon 
atoms: and the arvl portions of any of X°. R 1 and R 1 through R 9 are optionally 
substituted with from one to four substituents selected from the group consisting 
of halogen, cyano. carboxv, sulfo. hydroxy, amino, mono- or di(Ci- 
C^alkvlamino. (C j-C gtalkvl. (G -C ^alkvlthio and (Ci-Cfi)alkoxv; 
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the subscript n is an integer of from 0 to 4; 

each X° is a member independently selected from the group consisting of H, halogen, 
cvano. CF.. (C i-Cg)alkvl. (Ci-C ^alkoxv. (C .-C ^alkvlthio. (O G Oalkenvl. (C?- 
C^alkvnvl. arvl. heteroarvl. SO>H and COH: 

R° is a member selected from the group consisting of halogen, cvano. CF^, (Ci-Cs)alkvL 
CQ-Cgtelkenvl. fO Cg lalkvnvl. substituted or unsubstituted heteroarvl or arvl 



having the formula: 




wherein X 1 . X 2 . X 3 . X 4 and X 5 are each independently selected from the group 
consisting of H. halogen, cvano. CF^. (C i-C«1alkvl. (G-C^alkoxv. (G- 
Cglalkvlthio. (C7 -C« )alkenvl. (C 7 -C^alkvnvl. SChH and CO,H. and 
optionally, any two adjacent X 1 through X 5 are combined to form an 
aromatic or heteroaromatic ring. 
4. (Currently amended) A method in accordance with claim 2, wherein 
fluorescent dye-fused lactone derivative has a formula selected from the group consisting of: 




la lb 
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Ila 



lib 




r3 -vR'rS r6 
xV^Y c 
x 2 



X 3 




Ilia 



Illb 




R 3 I XX' 



x 2 ^S^x 4 

X 3 



Ri R 5 R 6 



and 




IVa 



IVb 



V and VI 
wherein 

A is hydroxy, amino, protected hydroxy, or protected amino: 
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the subscript n is an integer of from 0 to 4; 

each X° is a member independently selected from the group consisting of EL halogen, 
cvano, CF., (C j-GQalkvl. (Ci-C» )alkoxv. (C i-C ^alkvlthio, (Ci-COalkenvl (C 2 - 
C^alkvnvL arvL heteroarvL SO^H and CO^H; 

R r , R 1 , R 2 , R 3 and R 4 are each independently selected from H. halogen, cvano, CFu (G- 
CgjalkyL (Cj -C ^alkylthio and (G -C gtelkoxv; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (G -G telkvL arvl and arvKG- 
C^alkvl: wherein the alkvl portions of any of X°, R r and R 1 through R 8 are 
optionally substituted with halogen, carboxy, sulfo, amino, mono- or 
dialkvlamino, alkoxv, cvano, haloacetyl or hydroxy, and the alkvl portions of the 
substituents have from 1 to 6 carbon atoms: and the arvl portions of any of X°, R 1 
and R 1 through R 8 are optionally substituted with from one to four substituents 
selected from the group consisting of halogen, cyano, carboxy, sulfo, hydroxy, 
amino, mono- or di(G - G)alkvlamino, (G -G Oalkvl, (G -C ^alkvlthio and (G- 
Cfi)alkoxv; and 

optionally, any two adjacent substituents X 1 through X 4 can be taken together to form a 
fused aromatic or heteroaromatic ring that is optionally further substituted with 
from one to four substituents selected from halogen cyano, carboxy, sulfo, 
hydroxy, amino, mono- or di(G -G )alkvlamino, (G -C OalkvL (G -G telkvlthio 
and (G -G Oalkoxy. 

5. (Original) A method in accordance with claim 2, wherein said linking 
group component comprises two reactive functional groups selected from amino, hydroxy, 
hydrazino and thiol. 

6. (Original) A method in accordance with claim 2, wherein said linking 
group is linear or cyclic or a combination thereof 

7. (Original) A method in accordance with claim 2, wherein said linking 
group comprises a (C 2 -C 2 o)alkylene or (C 2 -C 2 o)heteroalkylene group. 

8. (Original) A method in accordance with claim 2, wherein said linking 
group is cyclic and comprises a five-membered heterocycle. 
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9. (Original) A method in accordance with claim 8, wherein said cyclic 
linking group is a prolinol linker. 

10. (Withdrawn) A method in accordance with claim 1, wherein said 
biological agent is an oligonucleotide. 

11. (Withdrawn) A method in accordance with claim 1, wherein said 
biological agent is an oligonucleotide having one or more modified bases. 

12. (Withdrawn) A method in accordance with claim 1, wherein said 
fluorescent dye-fused lactone derivative is a member selected from the group consisting of 
coumarins, benzocoumarins, xanthenes, benzo[a]xanthenes, benzo[b]xanthenes, 
benzo[c]xanthenes, phenoxazines, benzo[a]phenoxazines, benzo[b]phenoxazines and 
benzo[c]phenoxazines. 

13. (Withdrawn) A method in accordance with claim 1, wherein said 
fluorescent dye-fused lactone derivative has a formula selected from the group consisting of: 




wherein 

R 1 and R 1 ' are each members independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (C r C 8 )alkyl, (C r C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and 
heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from the group consisting of H, (Cr 
C 8 )alkyl, aryl, heteroaryl, aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 
wherein the alkyl portions of any of R 1 , R r , and R 5 through R 8 are optionally 

substituted with halogen, carboxy, sulfo, amino, mono- or dialkylamino, 
alkoxy, cyano, haloacetyl or hydroxy, and the alkyl portions of the 
substituents have from 1 to 6 carbon atoms; and the aryl or heteroaryl portions 
of any of R l , R 1 ', and R 5 through R 8 are optionally substituted with from one 
to four substituents selected from the group consisting of halogen, cyano, 
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carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C6)alkylamino, (Ci-C 6 )alkyl, 
(C r C 6 )alkylthio and (Ci-C 6 )alkoxy; 
R A and R B are combined to form a substituted or unsubstituted fused ring system 
having from 1 to 4 five- or six-membered rings; with the proviso that the 
compound has an emission wavelength of from 400 nm to 1200 nm. 

14. (Withdrawn) A method in accordance with claim 13, wherein said 
fluorescent dye-fused lactone derivative has the formula: 




wherein 

A 1 represents O or N-Z in which Z is H or (Ci-C 8 )alkyl, or is optionally combined with 
R 2 or R 4 to form a 5- or 6-membered ring or is combined with each of R 2 and R 4 
to form two fused 6-membered rings; 

R 1 ', R 1 , R 2 , R 3 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (d- 
C 8 )alkyl, (Ci-C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-C 8 )alkyl, aryl, heteroaryl, 
aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; wherein the alkyl portions of any of 
R 1 ' and R 1 through R 8 are optionally substituted with halogen, carboxy, sulfo, 
amino, mono- or dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the 
alkyl portions of the substituents have from 1 to 6 carbon atoms; and the aryl 
portions of any of R 1 and R 1 through R 8 are optionally substituted with from one 
to four substituents selected from the group consisting of halogen, cyano, 
carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C6)alkylamino, (Ci-C6)alkyl, (d- 
C 6 )alkylthio and (Ci-C 6 )alkoxy; 
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R° is halogen, cyano, CF 3> (Ci-C 8 )alkyl, (Ci-C 8 )alkenyl, (Ci-Cg)alkynyl, substituted or 
unsubstituted heteroaryl or aryl having the formula: 






wherein X 1 , X 2 , X 3 , X 4 and X 5 are each independently selected from the group 
consisting of H, halogen, cyano, CF 3 , (Ci-C 8 )alkyl, (Ci-Cg)alkoxy, (Ci- 
C 8 )alkylthio, (Ci-C 8 )alkenyl, (Ci-C 8 )alkynyl, S0 3 H and C0 2 H, and 
optionally, any two adjacent X 1 through X 5 are combined to form an 
aromatic or heteroaromatic ring. 

15. (Withdrawn) A method in accordance with claim 14, wherein R 1 is 

\ 2 3 4* 

selected from the group consisting of H, halogen and phenyl; and each R , R and R is 
independently selected from the group consisting of H and halogen. 

16. (Withdrawn) A method in accordance with claim 14, wherein said 
fluorescent dye-fused lactone derivative has a formula selected from the group consisting of: 





(la) 



(lb) 



wherein 



A is hydroxy, amino, protected hydroxy, or protected amino; 

R 1 ', R 1 , R 2 , R 3 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (Ci- 
C 8 )alkyl, (Ci-C 8 )alkylthio and (Ci-C 8 )alkoxy; 
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R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-C 8 )alkyl, aryl and aryl(Ci- 
C 4 )alkyl; wherein the alkyl portions of any of R 1 ' and R 1 through R 8 are optionally 
substituted with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, 
cyano, haloacetyl or hydroxy, and the alkyl portions of the substituents have from 
1 to 6 carbon atoms; and the aryl portions of any of R 5 through R 8 are optionally 
substituted with from one to four substituents selected from the group consisting 
of halogen, cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Q- 
C 6 )alkylamino, (C r C 6 )alkyl, (C r C 6 )alkylthio and (Ci-C 6 )alkoxy; and 

optionally, any two adjacent substituents X 1 through X 4 can be taken together to form a 
fused aromatic or heteroaromatic ring that is optionally further substituted with 
from one to four substituents selected from halogen cyano, carboxy, sulfo, 
hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C6)alkylthio 
and (Ci-C6)alkoxy. 

17. (Withdrawn) A method in accordance with claim 16, wherein said 
fluorescent dye-fused lactone derivative has formula la in which A is hydroxy or 
a protected hydroxy; R 5 through R 8 are each H; R 1 , R 2 , R 3 , R 4 and R r are 
independently selected from the group consisting of H, halogen, cyano and CF 3 . 

18. (Withdrawn) A method in accordance with claim 13, wherein said 
fluorescent dye-fused lactone derivative has the formula: 




R u 
(II) 

wherein 

A 1 is O or N-Z in which Z is H or (Ci-C 8 )alkyl, or is optionally combined with R 4 to form 
a 5- or 6-membered ring; 
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R 1 ', R 1 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (Ci- 
C 8 )alkyl, (C r C 8 )alkylthio, (C r C 8 )alkoxy, aryl and heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (C r C 8 )alkyl, aryl, heteroaryl, 
aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; wherein the alkyl portions of any of 
R r and R 1 through R 8 are optionally substituted with halogen, carboxy, sulfo, 
amino, mono- or dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the 
alkyl portions of the substituents have from 1 to 6 carbon atoms; and the aryl 
portions of any of R r and R 1 through R 8 are optionally substituted with from one 
to four substituents selected from the group consisting of halogen, cyano, 
carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci- 
C 6 )alkylthio and (Ci-C 6 )alkoxy; 

the subscript n is an integer of from 0 to 4; 

each X° is a member independently selected from the group consisting of H, halogen, 
- cyano, CF 3 , (Ci-C 8 )alkyl, (Ci-C 8 )alkoxy, (Ci-Cg)alkylthio, (Ci-C 8 )alkenyl, (d- 
C 8 )alkynyl, aryl, heteroaryl, S0 3 H and C0 2 H; 
R° is halogen, cyano, CF 3 , (C r C 8 )alkyl, (Ci-Cg)alkenyl, (C r C 8 )alkynyl, substituted or 
unsubstituted heteroaryl or aryl having the formula: 



wherein X 1 , X 2 , X 3 , X 4 and X 5 are each independently selected from the group consisting 
of H, halogen, cyano, CF 3 , (C r C 8 )alkyl, (Ci-Cg)alkoxy, (C r C 8 )alkylthio, (d- 
C 8 )alkenyl, (C r C 8 )alkynyl, S0 3 H and C0 2 H, and optionally, any two adjacent X 1 
through X 5 are combined to form an aromatic or heteroaromatic ring. 
19. (Withdrawn) A method in accordance with claim 18, wherein said has a 
formula selected from the group consisting of: 
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wherein 

A is hydroxy, amino, protected hydroxy, or protected amino; 

R r , R 1 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (Ci- 
C 8 )alkyi, (Ci-C 8 )alkylthio and (Ci-C 8 )alkoxy; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-C 8 )alkyl, aryl and aryl(Ci- 
C 4 )alkyl; wherein the alkyl portions of any of R 1 ' and R 1 through R 8 are optionally 
substituted with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, 
cyano, haloacetyl or hydroxy, and the alkyl portions of the substituents have from 
1 to 6 carbon atoms; and the aryl portions of any of R 5 through R 8 are optionally 
substituted with from one to four substituents selected from the group consisting 
of halogen, cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Ci- 
C 6 )alkylamino, (d-C 6 )alkyl, (Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; and optionally, 
any two adjacent substituents X 1 through X 4 can be taken together to form a fused 
aromatic or heteroaromatic ring that is optionally further substituted with from 
one to four substituents selected from halogen, cyano, carboxy, sulfo, hydroxy, 
amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (Ci- 
C6)alkoxy. 

20. (Withdrawn) A method in accordance with claim 19, wherein said 
fluorescent dye-fused lactone derivative has formula Ha in which A is hydroxy or 
a protected hydroxy; R 5 through R 8 are each H; R 1 , R 4 and R r are independently 
selected from the group consisting of H, halogen, cyano and CF 3 . 
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21. (Withdrawn) A method in accordance with claim 12, wherein said 
benzo[b]xanthene has the formula: 

R 4 R 1 




(HI) 



wherein 

A 1 is O or N-Z in which Zjs H or (Ci-C 8 )alkyl, or is optionally combined with an 

adjacent X° to form a 5- or 6-membered ring or is combined with two adjacent X° 
groups to form two fused 6-membered rings; 

R 1 ', R 1 , R 3 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (Ci- 
C 8 )alkyl, (Ci-C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-C 8 )alkyl, aryl, heteroaryl, 
aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; wherein the alkyl portions of any of 
R 1 ' and R 1 through R 8 are optionally substituted with halogen, carboxy, sulfo, 
amino, mono- or dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the 
alkyl portions of the substituents have from 1 to 6 carbon atoms; and the aryl 
portions of any of R 1 ' and R 1 through R 8 are optionally substituted with from one 
to four substituents selected from the group consisting of halogen, cyano, 
carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci- 
C 6 )alkylthio and (Ci-C 6 )alkoxy; 

the subscript n is an integer of from 0 to 4; 

each X° is a member independently selected from the group consisting of H, halogen, 

cyano, CF 3 , (C r C 8 )alkyl, (Ci-C 8 )alkoxy, (Ci-C 8 )alkylthio, (C,-C 8 )alkenyl, (d- 

C 8 )alkynyl, aryl, heteroaryl, S0 3 H and C0 2 H; 
R° is a member selected from the group consisting of halogen, cyano, CF 3 , (Ci-C 8 )alkyl, 

(Ci-C 8 )alkenyl, (Ci-C 8 )alkynyl, and substituted or unsubstituted heteroaryl or aryl 

having the formula: 
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X 




or 




wherein X 1 , X 2 , X 3 , X 4 and X 5 are each independently selected from the group consisting 
of H, halogen, cyano, CF 3 , (d-C 8 )alkyl, (C r C 8 )alkoxy, (C r C 8 )alkylthio, (d- 
C 8 )alkenyl, (Ci-Cg)alkynyl, S0 3 H and C0 2 H, and optionally, any two adjacent X 1 
through X 5 are combined to form an aromatic or heteroaromatic ring. 

22. (Withdrawn) A method in accordance with claim 21, wherein R 1 is 
halogen; and each X 1 through X 4 is independently selected from the group 
consisting of H, F and CI. 

23. (Withdrawn) A method in accordance with claim 21, wherein said 
benzo[b]xanthene has a formula selected from the group consisting of: 




and 




(HIa) 



(IIIc) 



wherein 



A is hydroxy, amino, protected hydroxy, or protected amino; 
the subscript n is an integer of from 0 to 3; 

each X° is a member independently selected from the group consisting of H, halogen, 
cyano, CF 3 , (d-C 8 )alkyl, (Ci-C 8 )alkoxy, (C r C 8 )alkylthio, (d-C 8 )alkenyl, (d- 
C 8 )alkynyl, aryl, heteroaryl, S0 3 H and C0 2 H; 

R r , R 1 , R 3 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (d- 
C 8 )alkyl, (C r C 8 )alkylthio and (C r C 8 )alkoxy; 
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R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-C 8 )alkyl, aryl and aryl(Ci- 
C 4 )alkyl; wherein the alkyl portions of any of R 1 ' and R 1 through R 8 are optionally 
substituted with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, 
cyano, haloacetyl or hydroxy, and the alkyl portions of the substituents have from 
1 to 6 carbon atoms; and the aryl portions of any of R 5 through R 8 are optionally 
substituted with from one to four substituents selected from the group consisting 
of halogen, cyano, carboxy, sulfo, hydroxy, amino, mono- or di(d- 
C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (C r C 6 )alkoxy; and optionally, 
any two adjacent substituents X 1 through X 4 can be taken together to form a fused 
aromatic or heteroaromatic ring that is optionally further substituted with from 
one to four substituents selected from halogen cyano, carboxy, sulfo, hydroxy, 
amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (Ci- 
C6)alkoxy. 

24. (Withdrawn) A method in accordance with claim 23, wherein said 
fluorescent dye-fused lactone derivative has formula Ilia in which A is hydroxy or 
a protected hydroxy; R 5 through R 8 are each H; R 1 , R 3 , R 4 and R 1 ' are 
independently selected from the group consisting of H, halogen, cyano and CF 3 . 

25. (Withdrawn) A method in accordance with claim 12, wherein said 
benzo[c]xanthene has the formula: 




(IV) 

wherein 

A 1 is O or N-Z in which Z is H or (Ci-C 8 )alkyl, or is optionally combined with an 

adjacent X° to form a 5- or 6-membered ring or is combined with two adjacent X° 
groups to form two fused 6-membered rings; 
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R 1 ', R 1 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (Ci- 
C 8 )alkyl, (Ci-C 8 )alkylthio, (C r C 8 )alkoxy, aryl and heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-C 8 )alkyl, aryl, heteroaryl, 
aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; wherein the alkyl portions of any of 
R 1 ' and R 1 through R 8 are optionally substituted with halogen, carboxy, sulfo, 
amino, mono- or dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the 
alkyl portions of the substituents have from 1 to 6 carbon atoms; and the aryl 
portions of any of R 1 and R 1 through R 8 are optionally substituted with from one 
to four substituents selected from the group consisting of halogen, cyano, 
carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci- 
C 6 )alkylthio and (Ci-C 6 )alkoxy; 

the subscript n is an integer of from 0 to 3; 

each X° is a member independently selected from the group consisting of H, halogen, 
cyano, CF 3 , (C,-C 8 )alkyl, (C 1 -C 8 )alkoxy, (C,-C 8 )alkylthio, (C,-C 8 )alkenyl, (d- 
C 8 )alkynyl, aryl, heteroaryl, S0 3 H and C0 2 H; 

R° is halogen, cyano, CF 3 , (C,-C 8 )alkyl, (C,-C 8 )alkenyl, (Ci-C 8 )alkynyl, substituted or 
unsubstituted heteroaryl or aryl having the formula: 




wherein X 1 , X 2 , X 3 , X 4 and X 5 are each independently selected from the group consisting 
of H, halogen, cyano, CF 3 , (Ci-C 8 )alkyl, (C r C 8 )alkoxy, (Ci-C 8 )alkylthio, (Ci- 
C 8 )alkenyl, (C r C 8 )alkynyl, S0 3 H and C0 2 H, and optionally, any two adjacent X 1 
through X 5 are combined to form an aromatic or heteroaromatic ring. 
26. (Withdrawn) A method in accordance with claim 25, wherein said 
benzo[c]xanthene has a formula selected from the group consisting of: 
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(IVa) (IVc) 

wherein 

A is hydroxy, amino, protected hydroxy, or protected amino; 
the subscript n is an integer of from 0 to 3; 

each X° is a member independently selected from the group consisting of H, halogen, 
cyano, CF 3 , (Ci-C 8 )alkyl, (C r C 8 )alkoxy, (Ci-C 8 )alkylthio, (Ci-C 8 )alkenyl, (Ci- 
C 8 )alkynyl, aryl, heteroaryl, S0 3 H and C0 2 H; 

R r , R 1 , R 3 and R 4 are each independently selected from H, halogen, cyano, CF 3 , (Ci- 
C 8 )alkyl, (Ci-C 8 )alkylthio and (Ci-C 8 )alkoxy; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-C 8 )alkyl, aryl and aryl(Ci- 
C 4 )alkyl; wherein the alkyl portions of any of R r and R 1 through R 8 are optionally 
substituted with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, 
cyano, haloacetyl or hydroxy, and the alkyl portions of the substituents have from 
1 to 6 carbon atoms; and the aryl portions of any of R 5 through R 8 are optionally 
substituted with from one to four substituents selected from the group consisting 
of halogen, cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Ci- 
C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (C r C 6 )alkoxy; and optionally, 
any two adjacent substituents X 1 through X 4 can be taken together to form a fused 
aromatic or heteroaromatic ring that is optionally further substituted with from 
one to four substituents selected from halogen cyano, carboxy, sulfo, hydroxy, 
amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (d- 
C6)alkoxy. 
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27. (Withdrawn) A method in accordance with claim 26, wherein said 
fluorescent dye-fused lactone derivative has formula Ha in which A is hydroxy or 
a protected hydroxy; R 5 through R 8 are each H; R 1 , R 2 , R 3 and R 1 ' are 
independently selected from the group consisting of H, halogen, cyano and CF 3 . 

28. (Withdrawn) A method in accordance with claim 12, wherein said 
phenoxazine has the formula: 

r9 R 5 R 6 

(V) 

wherein 

A 1 is O or N-Z in which Z is H or (Ci-C 8 )alkyl, or is optionally combined with R 2 or R 4 

to form a 5- or 6-membered ring or is combined with each of R 2 and R 4 to form 

two fused 6-membered rings; 
R 1 , R 2 , R 3 , R 4 and R 9 are each independently selected from the group consisting of H, 

halogen, cyano, CF 3 , (Ci-Cg)alkyl, (C r C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and 

heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from H, (Ci-Cg)alkyl, aryl, heteroaryl, 
aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; wherein the alkyl portions of any of 
R 1 through R 9 are optionally substituted with halogen, carboxy, sulfo, amino, 
mono- or dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the alkyl 
portions of the substituents have from 1 to 6 carbon atoms; and the aryl portions 
of any of R 1 through R 9 are optionally substituted with from one to four 
substituents selected from the group consisting of halogen, cyano, carboxy, sulfo, 
hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio 
and(Ci-C6)alkoxy. 
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29. (Withdrawn) A method in accordance with claim 28, wherein said 
fluorescent dye-fused lactone derivative has formula V in which A 1 is O; R 5 
through R 8 are each H; R 1 through R 4 and R 9 are independently selected from the 
group consisting of H, halogen, cyano and CF 3 . 

30. (Withdrawn) A method in accordance with claim 12, wherein said 
benzo[a]phenoxazines have the formula: 




(VI) 

wherein 

A 1 is O or N-Z in which Z is H or (Ci-C 8 )alkyl, or is optionally combined with R 4 to form 
a 5- or 6-membered ring; 

R 1 , R 4 and R 9 are each independently selected from the group consisting of H, halogen, 
cyano, CF 3 , (C r C 8 )alkyl, (Ci-C 8 )alkylthio, (C r C 8 )alkoxy, aryl and heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from the group consisting of H, (Ci- 
C 8 )alkyl, aryl, heteroaryl, aryl(d-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 

wherein the alkyl portions of any of R 1 through R 9 are optionally substituted with 

halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, haloacetyl 
or hydroxy, and the alkyl portions of the substituents have from 1 to 6 carbon 
atoms; and the aryl portions of any of R 1 through R 9 are optionally substituted 
with from one to four substituents selected from the group consisting of halogen, 
cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci- 
C 6 )alkyl, (Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; 

the subscript n is an integer of from 0 to 4; and 

each X° is independently selected from the group consisting of H, halogen, cyano, CF 3 , 
(Ci-C 8 )alkyl, (C r C 8 )alkoxy, (Ci-C 8 )alkylthio, (C 2 -C 8 )alkenyl, (C 2 -C 8 )alkynyl, 
aryl, heteroaryl, S0 3 H and C0 2 H. 
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31. (Withdrawn) A method in accordance with claim 30, wherein said 
fluorescent dye-fused lactone derivative has formula VI in which A 1 is O; R 5 
through R 8 are each H; R 1 , R 4 and R 9 are independently selected from the group 
consisting of H, halogen, cyano and CF 3 . 

32. (Withdrawn) A method in accordance with claim 12, wherein said 
benzo[b]phenoxazines have the formula: 




(VII) 

wherein 

A 1 is O or N-Z in which Z is H or (Ci-C 8 )alkyl, or is optionally combined with an 

adjacent X° to form a 5- or 6-membered ring or is combined with two adjacent X° 
groups to form two fused 6-membered rings; 
R 1 , R 3 , R 4 and R 9 are each independently selected from H, halogen, cyano, CF 3 , (Ci- 

C 8 )alkyl, (Ci-C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and heteroaryl; 
R 5 , R 6 , R 7 and R 8 are each independently selected from the group consisting of H, (Q- 
C 8 )alkyl, aryl, heteroaryl, aryl(C r C 4 )alkyl and heteroaryl(Ci-G 4 )alkyl; 
wherein the alkyl portions of any of R 1 or R 3 through R 9 are optionally substituted 
with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, 
haloacetyl or hydroxy, and the alkyl portions of the substituents have from 1 

1 3 

to 6 carbon atoms; and the aryl or heteroaryl portions of any of R and R 
through R 9 are optionally substituted with from one to four substituents 
selected from the group consisting of halogen, cyano, carboxy, sulfo, hydroxy, 
amino, mono- or di(Ci-C 6 )alkylamino, (C r C 6 )alkyl, (Ci-C 6 )alkylthio and (d- 
C6)alkoxy; 

each X° is independently selected from the group consisting of H, halogen, cyano, CF3, 
(C r C 8 )alkyl, (Ci-C 8 )alkoxy, (C r C 8 )alkylthio, (C r C 8 )alkenyl, (Ci-C 8 )alkynyl, 
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aryl, heteroaryl, S0 3 H and C0 2 H. Additionally, the alkyl portions of any X° can 
be further substituted with halogen, carboxy, sulfo, amino, mono- or 
dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the alkyl portions of the 
substituents have from 1 to 6 carbon atoms; and 
the subscript n is an integer of from 0 to 3. 

33. (Withdrawn) A method in accordance with claim 32, wherein said 
fluorescent dye-fused lactone derivative has formula VII in which A 1 is O; R 5 
through R 8 are each H; R 1 , R 3 , R 4 and R 9 are independently selected from the 
group consisting of H, halogen, cyano and CF 3 . 

34. (Withdrawn) A method in accordance with claim 12, wherein said 
benzo[c]phenoxazines have the formula: 



r9 R 5 R 6 

(vni) 

wherein 

A 1 is O or N-Z in which Z is H or (Ci-C 8 )alkyl, or is optionally combined with an 

adjacent X° to form a 5- or 6-membered ring or is combined with two adjacent X° 
groups to form two fused 6-membered rings; 
R 1 , R 2 , R 3 and R 9 are each independently selected from H, halogen, cyano, CF 3 , (Cr 

C 8 )alkyl, (Ci-Cg)alkylthio, (Ci-C 8 )alkoxy, aryl and heteroaryl; 
R 5 , R 6 , R 7 and R 8 are each independently selected from the group consisting of H, (Ci- 
C 8 )alkyl, aryl, heteroaryl, aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 
wherein the alkyl portions of any of R ! ;R 2 , R 3 or R 5 through R 9 are optionally 
substituted with halogen, carboxy, sulfo, amino, mono- or dialkylamino, 
alkoxy, cyano, haloacetyl or hydroxy, and the alkyl portions of the 
substituents have from 1 to 6 carbon atoms; and the aryl or heteroaryl portions 
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of any of R 1 , R 2 , R 3 or R 5 through R 9 are optionally substituted with from one 
to four substituents selected from the group consisting of halogen, cyano, 
carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C6)alkyl, 
(Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; 
each X° is independently selected from the group consisting of H, halogen, cyano, CF 3 , 
(Ci-C 8 )alkyl, (Ci-C 8 )alkoxy, (Ci-C 8 )alkylthio, (Ci-C 8 )alkenyl, (Ci-C 8 )alkynyl, 
aryl, heteroaryl, SO3H and C0 2 H, wherein the alkyl or aryl portions of any X° can 
be further substituted with halogen, carboxy, sulfo, amino, mono- or 
dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the alkyl portions of the 
substituents have from 1 to 6 carbon atoms; and 
the subscript n is an integer of from 0 to 3. 

35. (Withdrawn) A method in accordance with claim 34, wherein said 
fluorescent dye-fused lactone derivative has formula VIII in which A 1 is O; R 5 
through R 8 are each H; R 1 , R 2 , R 3 and R 9 are independently selected from the 
group consisting of H, halogen, cyano and CF 3 . 

36. (Withdrawn) A method in accordance with claim 13, wherein said 
substituted coumarin has the formula: 




(IX) 

wherein 

R 1 , R 1 ', R 2 and R 3 are each independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (C r C 8 )alkyl, (Ci-C 8 )alkylthio, (C r C 8 )alkoxy, aryl and 
heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from the group consisting of H, (d- 
C 8 )alkyl, aryl, heteroaryl, aryl(Ci-C 4 )alkyl andheteroaryl(C r C 4 )alkyl; 



Page 23 of 40 



Appl. No. 10/026,374 PATENT 

Amdt. dated March 15, 2005 

Reply to Office Action of December 16, 2004 

wherein the alkyl portions of any of R 1 ' or R 1 through R 8 are optionally substituted 
with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, 
haloacetyl or hydroxy, and the alkyl portions of the substituents have from 1 
to 6 carbon atoms; and the aryl or heteroaryl portions of any of R r and R 1 
through R 8 are optionally substituted with from one to four substituents 
selected from the group consisting of halogen, cyano, carboxy, sulfo, hydroxy, 
amino, mono- or di(Ci-C 6 )alkylamino, (d-C 6 )alkyl, (Ci-C 6 )alkylthio and (d- 
C 6 )alkoxy, or optionally, R 2 and R 3 are taken together to form a fused 
aromatic ring; 

A 1 represents O or N-Z, in which Z is H or (d-C 8 )alkyl. 

37. (Withdrawn) A method in accordance with claim 36, wherein R 1 is H or 
halogen; R 3 is (Ci-C 4 )alkyl; and R r and R 2 are each hydrogen. 

38. (Withdrawn) A method in accordance with claim 36, wherein R 2 and R 3 
are independently selected from halogen, cyano, CF 3 , (d-C 8 )alkyl, and aryl or heteroaryl having 
the formula: 




wherein 

X 1 , X 2 , X 3 , X 4 and X 5 are each independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (Ci-C 8 )alkyl, (C 1 -C 8 )alkoxy, (C r C 8 )alkylthio, (d- 
C 8 )alkenyl, (d-C 8 )alkynyl, S0 3 H and C0 2 H, wherein the alkyl portions of any of 
X 1 through X 5 can be further substituted with halogen, carboxy, sulfo, amino, 
mono- or dialkylamino, alkoxy, cyano, haloacetyl or hydroxy, and the alkyl 
portions of the substituents have from 1 to 6 carbon atoms, and optionally, any 
two adjacent substituents X 1 through X 5 can be taken together to form a fused 
aromatic ring that is optionally further substituted with from one to four 
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PATENT 



substituents selected from halogen cyano, carboxy, sulfo, hydroxy, amino, mono- 
or di(Ci-C 6 )alkylamino, (C r C 6 )alkyl, (C r C 6 )alkylthio and (Ci-C 6 )alkoxy. 
39. (Withdrawn) A fused lactone dye having a formula selected from: 



wherein 

R 1 and R 1 ' are each members independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (Ci-C 8 )alkyl, (Ci-Cg)alkylthio, (Ci-C 8 )alkoxy, aryl and 
heteroaryl; 

R 5 , R 6 , R 7 and R 8 are each independently selected from the group consisting of H, (Ci- 
C 8 )alkyl, aryl, heteroaryl, aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 
wherein the alkyl portions of any of R 1 , R 1 ', and R 5 through R 8 are optionally 



substituted with halogen, carboxy, sulfo, amino, mono- or dialkylamino, 
alkoxy, cyano, haloacetyl or hydroxy, and the alkyl portions of the 
substituents have from 1 to 6 carbon atoms; and the aryl or heteroaryl portions 
of any of R 1 , R r , and R 5 through R 8 are optionally substituted with from one 
to four substituents selected from the group consisting of halogen, cyano, 
carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, 
(Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; 



R A and R B are combined to form a substituted or unsubstituted fused ring system having 
from 1 to 4 five- or six-membered rings; with the proviso that the compound has 
an emission wavelength of from 400 nm to 1200 nm. 

40. (Withdrawn) A fused-lactone dye of claim 39, having a formula selected 
from the group consisting of formula I, II, III, IV, V, VI, VII, VIII and IX. 

41 . (Withdrawn) A fused-lactone dye of claim 39, having a formula selected 
from the group consisting of formula la, lb, Ila, lib, Ilia, Illb, IVa, IVb, V and VI 
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42. (Withdrawn) A dye reagent having a formula selected from: 
R 1 R 1 




wherein 

R 1 and R 1 ' are each members independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (Ci-C 8 )alkyl, (Ci-C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and 
heteroaryl; 

each R 5 and R 6 is independently selected from the group consisting of H, (Ci-C 8 )alkyl, 
aryl, heteroaryl, aryl(d-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 
wherein the alkyl portions of any of R 1 , R 1 ', R 5 and R 6 are optionally substituted with 
halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, 
haloacetyl or hydroxy, and the alkyl portions of the substituents have from 1 
to 6 carbon atoms; and the aryl or heteroaryl portions of any of R 1 , R 1 , R 5 and 
R 6 are optionally substituted with from one to four substituents selected from 
the group consisting of halogen, cyano, carboxy, sulfo, hydroxy, amino, 
mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (d- 
C6)alkoxy; 

R A and R B are combined to form a substituted or unsubstituted fused ring system having 

from 1 to 4 five- or six-membered rings; 
R x is selected from the group consisting of H and hydroxy protecting groups; 
the subscript p is an integer of from 1 to 3; 

W is a di-, tri- or tetravalent linker which is acyclic, cyclic, aromatic or a combination 

thereof, having from 4 to 50 atoms selected from the group consisting of C, N, O, 
P and S and exculsive of hydrogen atoms that fill available valences, and further 
having a nitrogen atom directly connected to the adjacent carbonyl group; 
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K is selected from the group consisting of a lone pair of electrons, H, OH, SH, NH, (C r 
C 8 )alkyl, aryl, an amino protecting group and and a hydroxy protecting group; 

the subscript n is 0 or 1; and when n is 1, Y is a cleavable linking group and L is a solid 
support; and when n is 0, L is a phosphoramidite or reactive functional group the 
subscript p is an integer of from 1 to 3; 

with the proviso that the reagent has an emission wavelength of from 400 to 1200 nm. 

43. (Withdrawn) A dye reagent in accordance with claim 42, wherein n is 1, 
and Y is selected from the group consisting of: 




O 



wherein the subscripts q and r are independently integers of from 1 to 15; and each R is 
independently (Ci-C 8 )alkyl or (Ci-Cg)alkoxy. 

44. (Withdrawn) A dye reagent in accordance with claim 42, wherein said 
reagent has an emission wavelength of from 400 nm to about 850nm. 

45. (Withdrawn) A dye reagent in accordance with claim 42, wherein R A , R B 
and the ring to which each is attached forms a dye selected from the group consisting of a 
fluorescein, a benzocoumarin, a xanthene, a benzo[a]xanthene, a benzo[b]xanthene, a 
benzo[c]xanthene, a phenoxazine, a benzo[a]phenoxazine, a benzo[b]phenoxazine and a 
benzo[c]phenoxazine. 

46. (Withdrawn) A dye reagent in accordance with claim 45, having the 

formula: 
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R 4 R 1 




(Xlla) 

wherein 

A 1 is O or N-Z in which Z is H or (Ci-C 8 )alkyl; 

R 1 , R 2 , R 3 , R 4 and R 9 are each independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (Ci-C 8 )alkyl, (Ci-C 8 )alkylthio 5 (Ci-C 8 )alkoxy, aryl and 
heteroaryl; 

each R 5 and R 6 is independently selected from the group consisting of H, (Ci-C 8 )alkyl,. 
aryl, heteroaryl, aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 

wherein the alkyl portions of any of R 1 through R 9 are optionally substituted with 

halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, haloacetyl 
or hydroxy, and the alkyl portions of the substituents have from 1 to 6 carbon 
atoms; and the aryl portions of any of R 1 through R 9 are optionally substituted 
with from one to four substituents selected from the group consisting of halogen, 
cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C6)alkylamino, (Ci- 
C 6 )alkyl, (Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; 

optionally, R 2 taken together with R 3 form a fused aromatic ring that is optionally 
substituted with from one to four substituents selected from halogen cyano, 
carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C6)alkylamino, (Ci-C6)alkyl, (Ci- 
C 6 )alkylthio and (Ci-C 6 )alkoxy; 

and tautomeric forms thereof. 

47. (Withdrawn) A dye reagent in accordance with claim 46, having the 
formula: 
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(XIIc) 



wherein R y is a protecting group. 



48. (Withdrawn) A dye reagent of claim 47, having the formula: 




O-DMTr 



H 3 C P-OCH 2 CH 2 CN 

H3C ^ CH3 
H 3 C 



49. (Withdrawn) A 5,6-dichlorofluorescein dye reagent having the formula: 




wherein 



R x and R y are H or independently selected protecting groups; 

R r , R 1 , R 2 , R 3 and R 4 are each independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (C r C 8 )alkyl, (Ci-C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and 
heteroaryl; 
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each R 5 and R 6 is independently selected from the group consisting of H, (Ci-C8)alkyl, 
aryl, heteroaryl, aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 
wherein the alkyl portions of any of R v and R 1 through R 6 are optionally substituted 
with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, 
haloacetyl or hydroxy, and the alkyl portions of the substituents have from 1 
to 6 carbon atoms; and the aryl portions of any of R r and R 1 through R 6 are 
optionally substituted with from one to four substituents selected from the 
group consisting of halogen, cyano, carboxy, sulfo, hydroxy, amino, mono- or 
di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; 
optionally, R 2 taken together with R 3 form a fused aromatic or heteroaromatic 
ring that is optionally substituted with from one to four substituents selected 
from halogen cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Ci- 
C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; 

the subscript p is an integer of from 1 to 3; 

W is a di-, tri- or tetra-valent linker which is acyclic, cyclic, aromatic or a combination 
thereof, having from 4 to 50 atoms selected from the group consisting of C, N, O, 
P and S and exculsive of hydrogen atoms that fill available valences, and further 
having a nitrogen atom directly connected to the adjacent carbonyl group; 

K is selected from the group consisting of a lone pair of electrons, H, OH, SH, NH, (Ci- 
C 8 )alkyl, aryl, an amino protecting group and and a hydroxy protecting group; 

the subscript n is 0 or 1; and when n is 1, Y is a cleavable linking group and L is a solid 
support; and when n is 0, L is a phosphoramidite or reactive functional group the 
subscript p is an integer of from 1 to 3; 

and tautomeric forms thereof. 

50. (Withdrawn) A 5,6-dichlorofluorescein dye reagent in accordance with 
claim 49, wherein R 1 is CI; R 5 and R 6 are H; and the subscript p is 2. 

51. (Withdrawn) A 5,6-dichlorofluorescein dye reagent in accordance with 
claim 50, having a formula selected from: 
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CI 



52. (Withdrawn) A leuco-phenoxazine dye reagent having the formula: 
R 4 R 1 




wherein 

each of R x , R y and R 2 are protecting groups; 

R 1 , R 2 , R 3 5 R 4 and R 9 are each independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (Ci-C 8 )alkyl, (CrC 8 )alkylthio,(Ci-C 8 )alkoxy, aryl and 
heteroaryl; 

each R 5 and R 6 is independently selected from the group consisting of H, (d-C 8 )alkyl, 
aryl, heteroaryl, aryl(Ci-C 4 )alkyl and heteroaryl(Ci-C 4 )alkyl; 

wherein the alkyl portions of any of R 1 through R 9 are optionally substituted with 

halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, haloacetyl 
or hydroxy, and the alkyl portions of the substituents have from 1 to 6 carbon 
atoms; and the aryl portions of any of R 1 through R 9 are optionally substituted 
with from one to four substituents selected from the group consisting of halogen, 
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cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (d- 

C 6 )alkyl, (Ci-C 6 )alkylthio and (C r C 6 )alkoxy; 
optionally, R 2 taken together with R 3 form a fused aromatic ring that is optionally 

substituted with from one to four substituents selected from halogen cyano, 

carboxy, sulfo, hydroxy, amino, mono- or di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci- 

C 6 )alkylthio and (Ci-C 6 )alkoxy; 
the subscript p is an integer of from 1 to 3; 

W is a di-, tri- or tetra-valent linker which is acyclic, cyclic, aromatic or a combination 
thereof, having from 4 to 50 atoms selected from the group consisting of C, N, O, 
P and S and exculsive of hydrogen atoms that fill available valences, and further 
having a nitrogen atom directly connected to the adjacent carbonyl group; 

K is selected from the group consisting of a lone pair of electrons, H, OH, SH, NH, (Q- 
C 8 )alkyl, aryl, an amino protecting group and and a hydroxy protecting group; 

the subscript n is 0 or 1; and when n is 1, Y is a cleavable linking group and L is a solid 
support; and when n is 0, L is a phosphoramidite or reactive functional group the 
subscript p is an integer of from 1 to 3. 

53. (Withdrawn) An oligonucleotide probe having an attached 5,6- 
dichlorofluorescein dye selected from the formulae: 




wherein, 

R x and R y are H or independently selected protecting groups; 
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R 1 ', R l , R 2 , R 3 and R 4 are each independently selected from the group consisting of H, 
halogen, cyano, CF 3 , (C r C 8 )alkyl, (C r C 8 )alkylthio, (Ci-C 8 )alkoxy, aryl and 
heteroaryl; 

wherein the alkyl portions of any of R r and R 1 through R 4 are optionally substituted 
with halogen, carboxy, sulfo, amino, mono- or dialkylamino, alkoxy, cyano, 
haloacetyl or hydroxy, and the alkyl portions of the substituents have from 1 
to 6 carbon atoms; and the aryl portions of any of R 1 and R 1 through R 4 are 
optionally substituted with from one to four substituents selected from the 
group consisting of halogen, cyano, carboxy, sulfo, hydroxy, amino, mono- or 
di(Ci-C 6 )alkylamino, (Ci-C 6 )alkyl, (Ci-C 6 )alkylthio and (C r C 6 )alkoxy; 
optionally, R 2 taken together with R 3 form a fused aromatic or heteroaromatic 
ring that is optionally substituted with from one to four substituents selected 
from halogen cyano, carboxy, sulfo, hydroxy, amino, mono- or di(Ci- 
C 6 )alkylamino, (C r C 6 )alkyi, (Ci-C 6 )alkylthio and (Ci-C 6 )alkoxy; and 
tautomeric forms thereof; and 

the wavy line indicates the point of attachment to said oligonucleotide or a linking 
group joining said oligonucleotide to said dye. 

54. (Withdrawn) An oligonucleotide probe in accordance with claim 53, 
wherein said 5,6-dichlorofluorescein is selected from the group consisting of: 
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CI 



55. (Withdrawn) An oligonucleotide probe in accordance with claim 53, further 
comprising an attached quencher. 

56. (Withdrawn) An oligonucleotide probe in accordance with claim 53, further 
comprising an attached minor groove binder. 

57. (Withdrawn) An oligonucleotide probe in accordance with claim 53, further 
comprising an attached quencher and a minor groove binder, wherein said dye is attached at the 
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3'-end of said oligonucleotide probe and said quencher and said minor groove binder are 
attached at the 5 '-end of said oligonculeotide probe. 

58. (Withdrawn) An oligonucleotide probe in accordance with claim 53, further 
comprising an attached quencher and a minor groove binder, wherein said dye is attached at the 
5 '-end of said oligonucleotide probe and said quencher and said minor groove binder are 
attached at the 3 '-end of said oligonculeotide probe. 
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